CALCULUS

Derivatives. Quotient Rule

1. Use the Quotient Rule to differentiate.

24z —22—23
f(l‘)— _3_21,2

2. Use the Quotient Rule to differentiate.

—1—2x 4322 +23
f(z) =

-3 — 322
3. Use the Quotient Rule to differentiate.
-2 -3z
fla) = T+ 22 + 223
4. Use the Quotient Rule to differentiate.
1

5. Use the Quotient Rule to differentiate.

B —1—2x + 222 + 323
- 2x + 12 — 223

f(x)

6. Use the Quotient Rule to differentiate.

—3+x— 322+ 328
f(z) =

-1 —2x — 322
7. Use the Quotient Rule to differentiate.
—3 — 22 + 223
f@) ===

8. Use the Quotient Rule to differentiate.

_ x4+ 22— 323
2424322 — 323

f(x)

9. Use the Quotient Rule to differentiate.

24+ x4 22

@) = 33 32 1 300

Simplify the answer.

Simplify the answer.

Simplify the answer.

Simplify the answer.

Simplify the answer.

Simplify the answer.

Simplify the answer.

Simplify the answer.

Simplify the answer.

10. Use the Quotient Rule to differentiate. Simplify the answer.

_2+x+2x2+3x3
o T — 2

f(z)
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CALCULUS Derivatives. Quotient Rule

Solutions:
d 2+4z—22—-23 d f(x) 9(@2) L f(2) - f(z)Lg(2)
1. ' = — Apply: — = dz dz
f(@) dz -3 — 222 > APPY: 3 g(x) 9%(z)
(-3-22) L (2+zx-2?-2%) — (—2+2—2? —23) L (-3 - 22?) d, ., —
= d e d » Apply: a(x ) =ng" !
(=3 —22%)(1 — 2z — 322) — (-2 4z — 2% — 23)(—4x) L.
= (3 —222)° » Expand and simplify:
=32z + 1122 + 224
B (—3 — 222)2
d —1—2z+ 322 +2° d fx) _ g(@) g f(x) - f(z)itg(z)
2. ! = — Apply: — = dz dz
(@) dx —3 — 3x2 > APPY dz g(z) 9%(x)
(=3 —32%) L (-1-22+32% +2%) — (-1 — 22+ 322 + 2°) £ (-3 — 32?) d .
= A 1 L ) = n
3 32)2 > Apply: o—(a") = na
3 3:2)(— 2y _(_1_ 2, .3y (_
= (8= 327)(=2+ 6z +307) = (-1 = 224 30" + 27)(~6a) » Expand and simplify:
(—3 = 322)2
6 —24x — 1522 — 324
- (—3 — 322)2
d -2-3z d f(@) _ gla)ff(@) = flz)grg(=)
@)= ———— Apply: — = dz de
3 f(x) dz x + 22 + 223 > APPY: 32 g(x) 9%(z)
_ (@42 +20%) (-2 - 3) — (-2 32) i (v + 2% + 227) > Apply: L (@) = nan?

(x 4 22 + 223)2 dz
24+ 22%)(=3) = (-2 —-32)(1+2 62
= (z+a2”+2 )((x i_ a:2( mn 23@3);6)( + 2+ 627) » Expand and simplify:
2+ 4z + 152% 4 1223
(x4 223)2

, o d o1 Cd f@) _ g@)ghf(z) = fl@)ghy(@)
4. f'(z) = PP S » Apply: az g(z) d 7% (z) .
—2+222)L (1) — (1)L (-2 + 222
_ (=2 +2x )d(xfz)+ 2;2))(?( + 22°) » Apply: %(;pn) =na"!
_ (=2 —1—(2_3322)—’{()2)%;)(21)(437) » Expand and simplify:
B —4x
= v e
oy d -1 — 22 + 222 + 323 Cd fl@) g(x)%f(x)—f(x)%g(x)
5 flw) = dz 2z + 22— 223 > Apply: dz g(z) ] 9*(x) d

@z 42 —22%) L (-1 — 224 222 4 32%) — (—1 — 2z + 222 + 32%) L (22 + 22 — 229) > Aoply: d( n =
N (2x + x2 — 223)2 PP e\ =

nxnfl

2 2 _223)(—2+4 ) —(-1-2 222 3)(2 + 2z — 622
= (22 +x v)(=2+ x—i—?;v )+ (2 5 3)3;2—'_ " +32°)(2 4 2z — 627) » Expand and simplify:
T+ 2% -2z
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CALCULUS Derivatives. Quotient Rule

242z +4ad + Tat
(22 4 22 — 223)2

;o d =34z — 3z + 327 d f(x) g(@) & f(2) — f(z) 4 g(x)
6. fi(z) = dz  —1—2x — 322 > Apply: @g(az) B ‘ 9> (z) :

(-1 —-20—32?) (=342 — 322 4+ 32%) — (=3 +z — 327 + 32%) L (—1 — 2z — 32?) > Aonle: d( "
N (—1 — 2z — 322)2 PP g

TLiEn_l

—1—9¢ — 2 1— 2\ _ (_ _ 2 3 —_92_
= ( v — 327)( 6x(—|— Eix )2 ( ;—2&—)230 82”4 32°)( 62) » Expand and simplify:
—1—-2x—3x
=7 — 12z — 1223 — 94
 (=1—22 —322)2

d —3— 2z + 227 f(z) _ 9@)gpf@) — f(2)§9(2)
7 f'(z) = dz -2 — a2 > Apply rglx) : 9%(x) :
—2—z 3—22 42 3— 2z +22%) 4 (—2 — 22 d
= ( ) = i (5”2) 52)2 L )dx( ) » Apply: @(xn) =na" !
-2 —z?)(— 2?) — (=3 — 22 + 223)(—22
= (=2 J(=2+ 6(_)2 —(x;; 2o + 207)(~2) » Expand and simplify:
- 4 — 62 — 142% — 224
o (—2 —x2)?
d x4+ x2 — 328 d f(x) g(x)%f(m)—f(x)%g(m)
8. fi(z) = dr —2 + z + 322 — 323 > Apply: dz g(x) : 93 (z) :

_( 242+ 322 = 32%) L (x + 2% — 32°%) — (2 + 22 — 32%) £ (-2 + = + 32% — 329) > Apply: i(gjn):
(—2+ z + 322 — 3x3)2 S dx

nxnfl

(—2+ 2 +32% = 32%)(1 + 22 — 92%) — (v + 2% — 32%)(1 + 62 — 92?) o
= (2125322~ 359)2 » Expand and simplify:

_ —2-—dr+ 1622 — 624
(244 322 — 32%)?

d 2 d _ d

0. flx) = +z + 22 > Apply: - flx) 9@ g fle) = f(@)g59(2)
dz 3 — 3z + 322 + 323 rg(x) 9%(x)

_ B-3z+322+32%) L2+ z +2?) - (2+Jc+x )L (3= 3z + 32 + 327)

N (3 — 37 + 322 + 323)2

 (B3—=3x 43224+ 32%)(1 4+ 22) — (24 2z + 2?)(—=3 + 6z + 9z?)

N (3 — 3z + 322 + 323)2

79—6x—24x2—6x3—3x4

~ (3— 32+ 322 + 323)2

n—1

d
» Apply: a(x”) =nx

» Expand and simplify:

gy d 2+ a4 2274 32° f(x) g(z)%f(x) — f(z) & g()
10. f'(x) = T pr—— » Apply: d e )
(z—2?) L2+ 24222+ 323) — 2+ 2+ 227 + 32%) L (z — 2?)

d
- Apply: —(z") = nz""!
@ =272 > Apply: - (2") = na
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CALCULUS Derivatives. Quotient Rule

_(z—2?)(1+ 42+ 92%) — (24 2 + 22° + 32°)(1 — 2x)
N (x — 22)?
=244z + 322 + 62° — 32!

N (x — x2)2

» Expand and simplify:
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